Division of Water Quality
Surface Water Quality Management Program

'2 North Dakota Department of Health

North Dakota’s Water Quality
Monitoring Strategy for Surface Waters

2005-2014

Final Draft
September 2005



North Dakota’'s Water Quality

Monitoring Strategy for Surface Waters

/4

2005-2014

John Hoeven, Governor
Terry Dwelle, M.D., State Health Officer

North Dakota Depaent of Health
Division of Wat@uality

1200 Missouri Aven

P.O. Box 5520

Bismarck, NorthKoga 58506-5520

701.328.5210



North Dakota’s Water Quality Monitoring Strategipraft 2005-2014
TABLE OF CONTENTS
l. INTRODUCTION 1
A. Background 1
B. North Dakota’s Surface Water Resources 1
C. Purpose and Scope of Strategy 2
Il. TYPES OF MONITORING 3
ll.  MONITORING AND ASSESSMENT GOAL, OBJECTIVES ANIBUIDING
PRINCIPLES 4
A. Monitoring and Assessment Goal 4
B. Monitoring and Assessment Objectives 4
C. Guiding Principles 5
IV.  MONITORING PROGRAMS, PROJECTS AND SPECIAL STUBE 6
A. Ambient Water Quality Monitoring Network for Riveand Streams 6
1. Current and Historic Program
2. Enhanced Program
B. Biological Monitoring Program 9
1. Current and Historic Program
2. Future Program Plans
C. Lake Water Quality Assessment Program 12
1. Current and Historic Program
2. Future Program Plans
D. Fish Tissue Contaminant Surveillance Program 16
1. Current and Historic Program
2. Enhanced Program
E. Wetland Monitoring and Assessment Program 17
1. Current and Historic Program
2. Future Program Plans
F. TMDL Development Program 18
1. Program Background
2. TMDL Development Projects
G. Nonpoint Source Pollution Management Program héoimg 20
1. Program Background
2. NPS Development Phase Project Monitoring
3. NPS Watershed Implementation Project Monitoring
H. Support Projects and Special Studies 22
l. Complaint and Fish Kill Investigations 23

1. Complaint Investigations
2. Fish Kill Investigations



North Dakota’s Water Quality Monitoring Strategipraft 2005-2014

J. Stream Flow 23
1. Current and Historic Program
2. Future Program Plans
V. CORE INDICATORS 24
VI. DATA MANAGEMENT 27
A. Current Program 27

1. Sample Identification Database (SID)

2. STORET

3. Ecological Data and Application System (EDAS)
4. Assessment Database (ADB)

B. Future Program Plans 29
VIl. DATA ANALYSIS AND REPORTING 30
A. Clean Water Act Reporting 30
B. General Reporting 30
VIII. QUALITY ASSURANCE/QUALITY CONTROL 32
IX. PROGRAM EVALUATION 33
A. Internal Program Review 33
B. External Program Review 34
X. GENERAL SUPPORT AND INFRASTRUCTURE PLANNING 34
BIBLIOGRAPHY 36

List of Tables

Table IV-1  Ambient Water Quality Monitoring NetwoBdtes 8
Table IV-2  Ambient Water Quality Monitoring Paramete 10
Table V-1 Core and Supplemental Indicators for Rivaard Streams 25
Table V-2 Core and Supplemental Indicators for Laked Reservoirs 26
Table V-3 Core and Supplemental Indicators for Wietta 27
Table VII-1  Assessment Categories for the Integr&edort 31

List of Figures

Figure IV-1  Ambient Water Quality Monitoring Netwof&r Rivers and Streams 9



North Dakota’s Water Quality Monitoring Strategipraft 2005-2014

INTRODUCTION
A. Background

The federal Clean Water Act provides the regulatanytext and mandate for state water
guality monitoring and assessment programs. Th¢hN@akota Department of Health
has been designated as the state water pollutiminat@gency for purposes of the federal
Clean Water Act and, as such, is authorized to adllkactions necessary or appropriate to
secure for the state all benefits of the Clean Wate and similar federal acts (NDCC
61-28-04). State law establishes policy to proteetintain and improve the quality of
waters of state, while the overall goal of the fati€lean Water Act is to “restore and
maintain the chemical, physical and biological gmity of the Nation’s waters.”

Various sections in the Clean Water Act requiréestéo conduct specific activities to
monitoring, assessment and protect their watehes@a activities include:

. Developing and adopting water quality standardsgied to protect
designated beneficial uses (Section 303).

. establishing monitoring programs to collect andlgre water quality data
(Section 106).

. Reporting on the status of waters and the degradich designated
beneficial uses are supported (Section 305[b]).

. Identifying and prioritizing waters that are noeeting water quality
standards (Section 303[d]).

. Assessing the status and trends of water qualilgkes and identifying
and classifying lakes according to trophic conditfS8ection 314).

. Identifying waters impaired due to nonpoint sosroépollution as well

as identifying those sources and causes of nonpointe pollution
(Section 319).

B. North Dakota’s Surface Water Resources

The North Dakota Department of Health currentlyogguzes 224 lakes and reservoirs
for water quality assessment purposes. Of th#,td84 are manmade reservoirs, and 90
are natural lakes. All lakes and reservoirs inctlihethis assessment are considered
significantly publicly owned. Based on the stafessessment Database, the 134
reservoirs have an areal surface of 542,868 ad®eservoirs comprise about 76 percent
of North Dakota's total lake/reservoir surface acr®f these, 480,731 acres or 67
percent of the state’s entire lake and reserveogsaare contained within the two
mainstem Missouri River reservoirs (Lake SakakammehlLake Oahe). The remaining
132 reservoirs share 62,137 acres, with an avenag@ce area of 471 acres. The 90
natural lakes in North Dakota cover 172,051 acsgth, approximately 125,000 acres or
73 percent attributed to Devils Lake. The remajr88 lakes average 523 acres, with
half being smaller than 200 acres.

There are 54,427 miles of rivers and streams irstéte. Estimates of river stream miles
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in the state are based on the National Hydrogr&atgset (NHD) and include
ephemeral, intermittent and perennial rivers arebsts.

One of the most significant water resource typebénstate are wetlands. There are an
estimated 2.5 million acres of wetlands in theestdthe majority of these wetlands are
temporary, seasonal, semi-permanent and permaepressional wetlands located in
what is commonly called the Prairie Pothole Region.

C. Purpose and Scope

This document describes the North Dakota DepartimieHealth’s strategy to monitor
and assess its surface water resources, includheig rand streams, lakes and reservoirs
and wetlands. It does not address ground wateitanomg and assessment or regulatory
monitoring for National Discharge Pollution Elimitan System (NDPES) permit
compliance. For more information on ground watenitoring and assessment and
NDPES compliance monitoring, the reader is refetoeithe Division Water Quality’s
Ground Water Protection and Permit Programs, resedc

This strategy also fulfills requirements of Cleaatéf Act Section 106(e)(1) that
requires the U.S. Environmental Protection AgerieiyA), prior to awarding a Section
106 grant to a state, to determine that the statenitoring the quality of its waters,
compiling and analyzing data on the quality ofwtsters and including those data in its
Section 305(b) report. An EPA guidance documetitled Elements of a State Water
Monitoring and Assessment Program (EPA, March 2003) outlines 10 key elements of a
state monitoring program necessary to meet theguésites of CWA. The 10 key
elements are:

. Monitoring Program Strategy.

. Monitoring Objectives.

. Monitoring Design.

. Core and Supplemental Water Quality Indicators.
. Quiality Assurance.

. Data Management.

. Data Analysis/Assessment.

. Reporting.

. Programmatic Evaluation.

. General Support and Infrastructure Planning.

The purpose of this multi-year strategy is to diéscthe goals, objectives, scope and plan
for surface water quality monitoring conducted bg North Dakota Department of
Health. While the department recognizes and bsniefim numerous state, federal and
local partners in the state that conduct monitoand assessment activities, this
document does not provide direction for monitor@fiprts outside the responsibility of
the department.
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I. TYPES OF MONITORING

Environmental monitoring data, including water gtyamnonitoring data, can be
categorized by the purpose for the monitoring ama the information is assessed and
used. In general, the categories are: 1) conditionitoring, 2) problem investigation
monitoring, 3) effectiveness monitoring and 4) spkestudies monitoring.

While there are similarities among the four monitgrtypes, these definitions are
provided to help distinguish between the variouppses of monitoring programs and
projects necessary to meet the goals and objeaiivibss strategy.

Condition monitoring is used to identify overall water quality statusl darends by
assessing the condition of individual waterbodegpulations of waterbodies or
watersheds in terms of their ability to meet wapeality standards or other established
criteria (i.e., water quality index or biologicaldicators). The primary focus of
condition monitoring is on understanding the statuthe water resource, identifying
changes in water quality over time and in identifyand defining problems at the
watershed or ecosystem level. Examples of comditionitoring include ambient water
quality or rotating basin monitoring for Section580) reporting, lake water quality
assessments and Section 303(d) Total Maximum Daidgd (TMDL) listing activities.

Problem investigation monitoring involves studying specific water quality problears
watershed restoration issues that results in theldpment of a management or
remediation plan to protect or improve the resouteeblem investigation monitoring is
used to determine the specific causes and soufeester quality impairments to rivers,
streams, lakes, reservoirs or wetlands and to dyaatilutant loads. It is also used to
determine the actions that are needed to returatertaody to a condition that meets
standards or other water quality goals. Exampligsablem investigation monitoring
include TMDL development projects, Section 319 NmnpSource (NPS) Pollution
assessment projects and the investigation of spegiter pollution issues (e.g., fish kills
or pollution spills).

Effectiveness monitoringis used to assess the effectiveness and succspgsaific
regulatory or voluntary management actions thaehmaen implemented to improve or
protect water quality. Effectiveness monitoringn@ét only used to evaluate the
immediate success of management actions, but ésinsg: adaptive management
framework to improve and refine management actiomseet the projects goals.
Examples include monitoring for TMDL implementatiprojects or Section 319 NPS
watershed restoration projects.

Special studies monitoringaddresses monitoring activities that do not fatheinto the
other three categories. Typically, special studiesitoring would not directly result in

an assessment of a specific lake, stream or wetlamdthe implementation of
management actions for specific waterbodies ornshégls. These studies would include
those stream, lake and wetland studies that are regsearch-focused. Examples include
monitoring for emerging issues such as pharmacadstimonitoring related to toxic
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pollutants such as mercury or pesticides, monitpficused on specific geographic areas
and studies focused on a specific problem, poltigaarce, sampling method or to
answer a specific question. These types of stugpsally have a very specific purpose
and are generally of relatively short duration.

[l.  MONITORING AND ASSESSMENT GOAL, OBJECTIVES AND GUIDING
PRINCIPLES

A. Monitoring and Assessment Goal

As stated earlier, the overall water quality gdahe state is “to protect, maintain and
improve the quality of waters of the state,” wtihe overall goal of the federal Clean
Water Act is to “restore and maintain the chemipllsical and biological integrity of
the Nation’s waters.” In support of these godiss strategy and the department have
established a water quality monitoring gtialdevelop and implement monitoring and
assessment programs that will provide representatiata of sufficient spatial coverage
and of known precision and accuracy that will pernthe assessment, restoration and
protection of the quality of all the state’s wateftsIn support of this goal and the water
guality goals of the state and of the Clean Waidr the department has established 10
monitoring and assessment objectives. In ordarllyp meet these objectives, it will
require additional time and resources to acquitttardevelop the necessary database(s),
indicators and staff expertise.

B. Monitoring and Assessment Objectives

The following objectives have been established ¢etthe goals of this strategy.

They are:

. Provide data to establish, review and revise wagtietity
standards.

. Assess water quality status and trends.

. Determine beneficial use support status.

. Identify impaired waters.

. Identify causes and sources of water quality impants.

. Provide support for the implementation of new wat@anagement
programs and for the modification of existing prgs.

. Identify and characterize existing and emergirapfams.

. Evaluate program effectiveness.

. Respond to complaints and emergencies.

. Identify and characterize reference conditions.
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C. Guiding Principles

This strategy also incorporates six guiding pritespconsidered by the department to be
essential for effective monitoring and necessamyéeting the goals and objectives.

Principle 1: Integrate and coordinate the use of scarce mongagsources with those
of other agencies and organizations.

The scarcity of funds and other resources necessagyequately monitor and assess the
state waters demands the department work closéfyother entities, both public and
private, to ensure the broadest possible coveratie gtate’s surface water resources.
The department will seek opportunities to collab®raith other organizations to plan
and implement monitoring programs and projects.

Principle 2: Maximize the use of local units of government aitiden volunteers to
monitor surface water quality.

Local units of government such as soil conservatistricts, water resource boards and
cities have be important partners in conducting itoang for nonpoint source
assessments and for developing TMDLs. Citizenntelers in the form of lake
associations have conducted lake water quality toong. By using local governments
and citizens in the monitoring, more waters caassessed. When local governments
and citizens volunteers are involved in collecting data they are more likely to take the
necessary steps to address water quality probl&neening level monitoring by
competent citizen volunteers will make more timedepartment staff to address
complex problems and issues.

Principle 3: Schedule field studies and other data acquisitativities to be consistent
with the department’s rotating basin monitoringestie.

North Dakota is a large state, and as a resulexpenditure of resources for travel and
other logistics can be considerable. To the exemttical, monitoring programs and
projects should be coordinated to occur within sifbat the same time. This would also
facilitate the integration of data and reportingoas water resource types.

Principle 4: Use a tiered monitoring approach consisting ofd@sisessment of
screening level assessments at numerous sitest@mdive study designs
at a smaller subset of pre-screened sites.

Whenever possible, the department will use rapsggsments or screening level studies
to initially evaluate the water quality conditiohawaterbody. If the initial screening
data suggests a potential problem exists, then mt@esive monitoring will be
performed by department staff to verify the probkema to determine its specific cause
and source. This tiered approach will result | @lssessment of more waters each year
and will allow the department to focus limited reszes on those waters with the most
pressing needs.
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Principle 5:  Generate monitoring data that are scientificalliedsible and relevant to
the decision-making process.

All of the monitoring activities in this strategyealinked to specific goals and objectives
and are established to be consistent with sourshsitc and statistical concepts.
Emphasis is given to quality assurance and quedibtrol processes and procedures that
will result in data that are of known precision awturacy sufficient to support sound
management decisions.

Principle 6: Manage and report water quality data in a way ithateaningful and
understandable to the intended audience.

For monitoring data and information to be truly futet must be managed properly and
reported to intended audiences in not only a megmlinvay but in a timely manner.

This strategy provides a commitment to data autmmaind the establishment of data
management policies and procedures to ensure ttat wuality data are easily
accessible and understandable to department stiadl; agencies and organizations and
the public. Water quality monitoring and assesdmpengrams, projects and studies
should recognize that different levels of detadl aeeded for both data analysis and
reporting depending on the audience.

MONITORING PROGRAMS, PROJECTS AND STUDIES

In order to meet the goals and objectives outlameolve, the department has taken an
approach which integrates several monitoring desigath spatially and temporally.
Monitoring programs include fixed station sitesasfied random sites, rotating basin
designs, state-wide networks, chemical parametetdmlogical attributes. In some
cases, department staff conduct the monitoringleshiother instances monitoring
activities are contracted to other agencies sudohsonservation districts, the U.S.
Geological Survey (USGS) or private consultants.

In the following sections, current monitoring adi®s are documented in the form of
narrative descriptions. This includes the proggbrogram purpose (objectives),
monitoring design (selection of monitoring siteslected parameters and the frequency
of sample collection. Where appropriate, ther@ss a description of enhanced program
or project elements. The enhanced program or gra@entifies what would be required
to fulfill all of the goals and objectives of therategy assuming unlimited financial and
manpower resources are available.

A. Ambient Water Quality Monitoring Network for Rive rs and Streams

1. Current and Historic Program

The department’s “Ambient Water Quality MonitoriNgtwork for Rivers and
Streams” was established in the 1960s. The priargose of this network is to
provide data for trend analysis, general waterityuelharacterization and



North Dakota’s Water Quality Monitoring Strategipraft 2005-2014

pollutant loading calculations. Although the netlwbas undergone several
modifications since that time, the network currgrthnsists of 33 fixed-station
ambient monitoring sites located on 19 rivers (€dbt1 and Figure IV-1). Sites
are both wadeable and non-wadeable. Where prhdtiese sites are co-located
with USGS flow-gauging stations. Samples are ctéié and analyzed for water
chemistry and bacteria at each of these sites esieryeeks during the open-
water period (generally from early April through Wamnber) and once during the
winter under ice cover (generally in late Januargarly February). Parameters
include: major ions, trace elements, total suspesadéds, total phosphorus, total
nitrogen, ammonia, nitrate-nitrite, Total Kjeldaitrogen, fecal strep. bacteria,
fecal coliform bacteria and E. coli (Table IV-Zield measurements are taken
for dissolved oxygen, temperature, conductivityg phi.

Through a cooperative agreement with the USGSyacoeponent was added to
the network in September 2003. Equipment instaletie USGS gauging station
at Fargo (USGS site 05054000) monitors field patarsecontinuously. Data are
collected through the deployment of a continuogsming YSI Model 600
multi-probe sonde and datalogger. Output fromsthrede is transmitted via
telemetry and the data posted “real-time” on th&83North Dakota district web
site. The USGS is also collecting water qualitjwgkes 10 times per year from
this site, and these are being analyzed for matores and anions, total
suspended sediment, total phosphorus, total nitrag@monia, nitrate-nitrite and
fecal coliform bacteria. As this data set incresasegression relationships will be
developed for selected water quality variables. (¢ogal suspended sediment,
TDS, total phosphorus and total nitrogen) usingciti@inuously recorded field
parameters. The goal of this system will be tothese regression relationships
to provide “real-time” concentration estimatesatht suspended sediment, total
phosphorus, total nitrogen and TDS and to posti#ita on the web.

2. Enhanced Program

An enhanced program for ambient water quality nooitig would include better
temporal and spacial coverage. The current fregquehisampling every six
weeks during open water and once during wintert®gusix to seven samples
collected from each site each year. There aresa@geral rivers and streams that
are not monitored. In a trends analysis of existiater quality data across the
state, the USGS (Vecchia by personal communica?084) recommends a
minimum of nine samples per year (monthly sampliogh March through
August and bimonthly from October through Februaypan efficient design for
monitoring long-term trends. It has also been shivat this design can be an
efficient monitoring frequency for estimating avgeaannual loads over a five- to
ten- year period.
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Based on the results of the continuous monitoriagies at Fargo, an enhanced
program would also include additional continuousitaring stations that would
provide real-time field monitoring data and concatibn estimates for selected

water quality variables over the web.

Table VI-1. Ambient Water Quality Monitoring Netwo rk Sites

Station ID  River Location

380161 Souris River above Minot
380021 Des Lacs River at Foxholm

380095 Souris River at Verendrye
385055 Bois de Sioux near Doran, MN
380083 Red River at Brushville, MN
380031 Wild Rice River near Abercrombie
385040 Red River near Harwood
380010 Sheyenne River at Warwick
380009 Sheyenne River 3 mi E of Cooperstown
380153 Sheyenne River below Baldhill Dam
380007 Sheyenne River at Lisbon

385001 Sheyenne River near Kindred
384155 Maple River at Mapleton

380156 Goose River at Hillsboro

384156 Red River at Grand Forks
380037 Turtle River at Manvel

380039 Forest River at Minto

380157 Park River at Grafton

380158 Pembina River at Neche

384157 Red River at Pembina

384130 James River at Grace City
380013 James River at Jamestown
380012 James River at LaMoure
380022 Little Missouri River at Medora

380059 Little Missouri River S of Watford City on Hw$ &ridge
384131 Knife River near Golden Valley
380060 Spring Creek at Zap

380087 Knife River at Hazen

380160 Heart River above Lake Tschida
380151 Heart River near Mandan
380077 Cedar Creek at Raleigh

380105 Cannonball River near Raleigh
380067 Cannonball River S of Breien
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Figure IV-1. Ambient Water Quality Monitoring Netw ork for Rivers and Streams

B. Biological Monitoring Program

1. Current and Historic Programs

The department first conducted state wide biolalgiconitoring of its rivers and
streams from 1993 through 2000 usingtating basin approach with intensive
targeted sampling sitesln response to a recognized need for more andrbet
water quality assessment information, the departingrated a biological
monitoring program in 1993. This initial prograangooperative effort with the
Minnesota Pollution Control Agency and the USGSé&iRiver National Water
Quality Assessment Program, was conducted in 18831894 and involved
approximately 100 sites in the Red River Basine Tsult of this initial program
was development of the index of biological integ(iBI) for fish in the Red
River Basin. This program continued in the RedeRBasin in 1995 and 1996
with the sampling of an additional 100-plus biokajimonitoring sites — in the
Souris River Basin in 1997, in the James River Basil998, and in the Missouri
River Basin in 1999 and 2000. The Upper Red RBasin, including the
Sheyenne River and its tributaries, was sampld®@5b, while the Lower Red
River Basin was sampled in 1996. Beginning in 1¥®&logical monitoring was
expanded to include macroinvertebrate samplinglditieon to fish. A habitat
assessment also was conducted at each site fofjdivnRapid Bioassessment
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Table 1V-2. Ambient Water Quality Monitoring Param eters
Field Laboratory Analysis
Measurements
General Chemistry Trace Nutrients Biological
Elements
Temperature Sodium Aluminum Ammonia Fecal coliform
pH Magnesium Antimony Nitrate-nitrite E. coli
Dissolved Oxygen Potassium Arsenic Total Kjeldahl Nitrogen  Betercus sp.
Specific Conductance  Calcium Barium Total Nitrogen
Manganese Beryllium Total Phosphorus
Iron Boron
Chloride Cadmium
Sulfate Chromium
Carbonate Copper
Bicarbonate Lead
Hydroxide Nickel
Alkalinity Silver
Hardness Selenium
Total Dissolved Solids ~ Thallium
Total Suspended Solids  Zinc

Protocols published by EPA. The purpose of thigdgjical monitoring program
was to (1) develop an IBI for fish and macroinvereges and (2) provide an
assessment of aquatic life use attainment for teyeam reaches that were
assessed.

The rotating basin monitoring program was discargthin 2001 while the
department focused its resources in support of Bagnfor EPA’s
Environmental Monitoring and Assessment Program (EMAP) Western Pilot
Project. The EMAP Western Pilot Project is the secondorea pilot project
within EMAP focusing on multiple resources. Thestfiof these regional pilot

projects focused on the mid-Atlantic region (MandaDelaware, Pennsylvania,
Virginia and West Virginia). The Western Pilotadive-year effort (2000-2004)
targeted for the western conterminous United Stdtes pilot involves three EPA
Regions (VIII, IX and X) and 12 states (North DakoBouth Dakota, Montana,
Wyoming, Colorado, Utah, Arizona, Nevada, Idahdjf@ania, Washington and
Oregon). The pilot has three main resource commsnsurface waters (rivers
and streams), landscapes and near coastal (estaadecoastal waters).

10
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North Dakota is part of the Western Pilot's Surfa¢ater Project. The stated
purpose of this part of the pilot is to: (1) deyetbe monitoring tools (e.g.,
biological indicators, stream survey design methert$ description[s] of
reference condition) necessary to produce unbiesthates of the ecological
condition of rivers and streams that are applicanehe west; and (2)
demonstrate those tools in assessments of ecol@giedition of rivers and
streams across multiple geographic regions in th&t.win addition to state- and
regional-specific assessment questions, the gadhedEMAP Western Pilot's
Surface Water Project is to provide answers toetigeneral assessment
guestions: (1) What proportion of the perenniariand stream miles in the
western United States are in acceptable (or pool)dical condition? (2) What
is the relative importance of potential stresserg.( habitat modification,
sedimentation, nutrients, temperature, toxic coirants, grazing, urbanization)
in rivers and streams across the west? and (3) Witt stressors are perennial
rivers and streams in poor condition associatéd&ddition to answering these
guestions for the western 12-state region of thigedrStates, the EMAP
sampling design will allow these questions to b&naared in each of the three
EPA regions in the west, in each participatingestatd in several more spatially-
intensive “focus areas” in each region. Within tidDakota, these areas are the
Upper Missouri River Basin and the Northern GlaaiPlains Ecoregion.

Field sampling for the project began in 2000 anitl aaintinue through 2004.
Based on the EMAP study design, approximately S80tsites will be sampled
within each state and focus area during the five-yaonitoring period. Sites are
chosen by EMAP staff based on a random site-selegtiocess. By randomly
selecting sites, results can be extrapolated tenltiee resource population of
concern (in this case, all perennial rivers anéastrs in the west, EPA Region
VIII, North Dakota, the Missouri River Basin anctNorthern Glaciated Plains
Ecoregion). Ninety-eight sites were sampled imthi®akota through 2003.
Sixty-three of these sites were randomly seledted,sand 35 were chosen as
“targeted reference” sites. Reference sites ex@mpler and stream reaches
that are considered “least impaired” with respedrithropogenic (human)
disturbance or stress. An additional 12 referesiies are scheduled for sampling
in 2004.

Another key objective of the Western EMAP Pilotasouild state and tribal
capacity for long-term monitoring through the deyahent of monitoring tools,
sampling designs and analytical capability, an@f@ating strong partnerships
between states, tribes, EPA Region VIII, EPA’s &dfof Research and
Development and other federal resource agencresrder to meet this objective,
EPA has encouraged the states to take the leadnyirtg out the monitoring
component of the project. In North Dakota, thetN@akota Department of
Health’s Division of Water Quality is a partnerthre project and has entered into
a cooperative agreement with the North Dakotaidtstf the U.S. Geological
Survey to conduct sampling. It is anticipated tiesults from this project will
become available beginning in 2005.

11
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2. Future Program Plans

Working cooperatively with the Minnesota PollutiG@ontrol Agency and
possibly with Manitoba Water Stewardship and Enwinent Canada, the
department intends to begin biological monitoriagffsh and macroinvertebrates
in the Red River Basin in 2005. Following biologfi monitoring in the Red
River basin in 2005 and/or 2006 the departmentsgpplamesample the Souris
River, James River and Missouri River basins usimgtating basin approach.
Sampling procedures for fish, macroinvertebratesrysical habitat will follow
those employed by the EMAP Western Pilot, and sarsipés will be selected in
each basin based on a probabilistic design. Tedgefference sites (i.e., best
available) and impaired sites in each basin aldidowiselected based on an “a
priori” screening process and sampled. The refuats these sites will be used
to refine existing multi-metric IBIs for both fisklnd macroinvertebrates.

C. Lake Water Quality Assessment Program

1. Current and Historic Program

The department currently recognizes 224 lakes eservoirs for water quality
assessment purposes. Of this total, 134 are manrmeadrvoirs and 90 are
natural lakes. All lakes and reservoirs includethis assessment are considered
significantly publicly owned.

Reservoirs are defined as waterbodies formed asudt of dams or dugouts
constructed on natural or manmade drainages. aldalkes are waterbodies
having natural lake basins. A natural lake caerft®gnced with outlet control
structures, diversions or dredging. Based ontiie's Assessment Database
(ADB), the 134 reservoirs have an areal surface4@ 868 acres. Reservoirs
comprise about 76 percent of North Dakota's tatieireservoir surface acres.
Of these, 480,731 acres or 67 percent of the statdire lake and reservoir acres
are contained within the two mainstem Missouri Rieservoirs (Lake
Sakakawea and Lake Oahe). The remaining 132 @seshare 62,137 acres,
with an average surface area of 471 acres.

The 90 natural lakes in North Dakota cover 172 @&%s, with approximately
125,000 acres or 73 percent attributed to Devilelarhe remaining 89 lakes
average 523 acres, with half being smaller thang206s.

In 1991, through a grant from the EPA Clean Lakegfam, the department
initiated theLake Water Quality Assessment (LWQA) Project Since that
time, the department has completed sampling anigsisdor 111 lakes and
reservoirs in the state. The objective of the gsent project is to describe the
general physical and chemical condition of theesddakes and reservoirs,
including trophic status.

12
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The lakes and reservoirs targeted for assessmeatoiesen in conjunction with
the North Dakota Game and Fish Department. Caitesed during the selection
process were geographic distribution, local andbregj significance, fishing and
recreational potential and relative trophic comfiti Lakes without much
historical monitoring information were given thejhest priority.

The results from the LWQA Project have been prapara functional atlas-type
format. Each lake report discusses the generaligésn of the waterbody,
general water quality characteristics, plant angqlankton diversity, trophic
status estimates and watershed condition.

One of the most useful measures of lake water tyualirophic condition.
Trophic condition is a means of expressing a lagedsluctivity as compared to
other lakes in a district or geographical areagdneral, oligotrophic lakes are
deep, clear lakes with low primary production, wtelutrophic lakes are shallow
and contain macrophytes and/or algae. Eutropkeslare considered
moderately to highly productive.

The trophic condition or status is assessed fdn e&the lakes and reservoirs
included in the LWQA. Accurate trophic status asseents are essential for
making sound preservation or improvement recommteda In order to
minimize errors in classification, a multiple indtor approach was initiated.

Since trophic status indices specific to North Diakwaters have not been
developed, Carlson's trophic status index (TSIyl&a, 1977) was chosen to
delineate the trophic status of an LWQA Projecelak reservoir. To create a
numerical TSI value, Carlson's TSI uses a mathealatlationship based on
three indicators: secchi disk transparency in rsetirface total phosphorus in
ug L* and chlorophyll-a in pgt.

This numerical value then corresponds to a tropbraition ranging from O to
100, with increasing values indicating a more atiro condition. Carlson's TSI
estimates are calculated using the following eguati

. Trophic status based on secchi disk (TSIS):
TSIS=60-14.41In (SD)
Where SD = Secchi disk transparency in meters.

. Trophic status based on total phosphorus (TSIP):
TSIP = 14.20 In (TP) + 4.15
Where TP = Total phosphorus concentratiopgn_™.

. Trophic status based on chlorophyll-a (TSIC):

TSIC =9.811In (TC) + 30.60
Where TC = Chlorophyll-a concentrations in g L
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A major drawback to using Carlson's TSI is thatas developed for lakes that
are primarily phosphorus limited. Because mostiNDrakota lakes and
reservoirs have an abundance of phosphorus, agdiirmation (e.g.,

dissolved oxygen concentrations, frequency of masaalgal blooms,
phytoplankton community structure and macrophytenaiss) was combined with
Carlson's numerical TSI to prevent misclassifiagatiue to variations in
geological and ecological regions and lake typenfmade or natural), numerical
trophic status assessments were not assigned éobedtes during the LWQA
Project. Instead, the general trophic conditiothefwaterbody (e.g.,
mesotrophic, eutrophic or hypereutrophic) is idesdi

In addition to the chemical monitoring and analyaitand-use assessment is
completed for each lake assessment. Each lakeégsied is assessed to identify
the major sources of point- and nonpoint-sourcéupoh. Land use and land-use
practices were inventoried by interviewing locakiNal Resources Conservation
Service (NRCS) field office staff and state NRC&spenel. This inventory was
verified in the field in the late fall. An aeriafatershed survey also was
performed on approximately one-third of all lakesessed.

Point-source assessments were accomplished fomestenshed with the
assistance of th@epartment’s National Pollutant Discharge ElimioatSystem
(NPDES) Permit Program staff. All contributing posources were identified,
and an estimate was made of the probable nutmehbeganic loading to each
lake or reservoir and its impact.

Beginning in 1997, LWQA Project activities weredgtated into the
department’sotating basin monitoring strategy. Lake Darling and the Upper
Des Lacs Reservoir were sampled as the departmemddd its monitoring
activities in the Souris River Basin in 1997. Rigen Dam and Jamestown
Reservoir were sampled in 1998; Lake Sakakaweasampled in 1999; and
Bowman-Haley Reservoir, Patterson Lake and Lak&ifiacwere sampled in
2000.

In addition to their inclusion in the annual LWQAOkect, Devils Lake and Lake
Sakakawea have received special attention. Deaks has increased in
elevation 26 feet since 1993. In response to guestegarding water quality
changes resulting from these water level increabegjepartment initiated a
comprehensive water quality monitoring program9@3 for Devils Lake.

Devils Lake is sampled approximately five times ypear, including once during
the winter.

While Devils Lake has increased in elevation owerlast 10 years, Lake
Sakakawea’s lake level has dropped significantigesi2002. This drop has been
due to drought conditions in the upper MissourigRiBasin of Montana resulting
in reduced runoff and by the U.S. Army Corps of iaegrs’ operating policies,
which favor downstream navigation interests overtibalth and condition of the
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upper Missouri River reservoirs. Of particulancern in North Dakota is the
guality of Lake Sakakawea’s cold water fisherync®i 2002, the department and
the North Dakota Game and Fish Department haveeratgxd in a project to
monitor the condition of the lake. Sampling cotssif weekly dissolved oxygen
(DO)/temperature profiles and water quality samplakected once each month
at seven locations.

While not a significant component of the statelelassessment program, the
department also cooperates and assists lake a#sogiand citizen groups with
volunteer lake monitoring and assessment projésfisen a group or association
requests assistance department staff will meettvelgroup to define the overall
goals and objectives of the project. Based oretigesils and objectives, the
department will prepare a sampling plan and protid®ing in sampling
methods. The group is responsible for day-to+dapitoring activities, and the
department provides laboratory analysis of all dampollected.

2. Future Program Plans

Given their statewide significance, Devils Lake &atte Sakakawea will
continue to be monitored by the department. Evigm tlve cooperation and
assistance provided by the North Dakota Game astd Bépartment, sampling
Lake Sakakawea requires a significant manpower doment. The department
will be looking for other partners (e.g., U.S Ar@prps of Engineers and USGS)
to help with this effort.

Many of the lake/reservoir assessments conductpdra®f the LWQA Project

are now nine to 15 years old. Since this timerglias been a severe drought and
significant statewide flooding, both which may haffected water quality.

These climatic factors, along with normal eutrophimn, make the assessments
conducted as part of the LWQA Project highly quesble.

Given the availability of adequate resources, #@adtment plans to develop and
re-initiate atargeted state wide LWQA Program Through this program, 20 to
25 lakes would be targeted for sampling each year a 10-year period.
Samples would be collected twice during the sum(idey/June and

July/August) and once during the winter. The psgof this program will be to
collect data from all of the state’s significanplyblicly owned lakes in a 10-year
period. The data are necessary to: (1) charaetgemeral water quality
conditions; (2) assess trophic conditions; (3) uhetee trends; and (4) assess
whether beneficial uses are being met.

The department will also continue to encouragesamgbort ongoing volunteer

lake monitoring and assessment programs and s@epamgnerships with lake
associations and citizen volunteer groups.
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D. Fish Tissue Contaminant Surveillance Program

1.

Current and Historic Program

The purpose of the Fish Tissue Surveillance Progsam protect human
health by monitoring and assessing the levels wfaonly found toxic
compounds in fish from the state’s lakes, resesvaind rivers. The
department has maintained an active fish tissudatororg and
contaminant surveillance program since 1990. Asafahis program,
individual fish tissue samples are collected fratested lakes, reservoirs
and rivers throughout the state and analyzed fdhyhenercury. For
example, in 2004, the department cooperated wétNibrth Dakota Game
and Fish Department Fisheries Division in the abiten and analysis of
700 fish tissue plug samples from 24 lakes andvess, including

Devils Lake and Lake Sakakawea.

These data are then used to issue annual speéeiicsfish advisories
for the state’s rivers, lakes and reservoirs basedsk-based
consumption levels. The approach compares theaistd average daily
exposure dose for specific waterbodies and sp&ziERPA’s
recommended reference dose (RfD) for methyl-mercltsing these
relationships, fish tissue data are interpreteddtgrmining the
consumption rate (e.g., two meals per week, ond psFaveek or one
meal per month) that would likely pose a healtledlito the general
population and to sensitive populations (i.e.,dreih or pregnant or
breast-feeding women).

The department has also participated in samplingh® National Fish
Tissue in Lakes Survey. Eight lakes were seleictdtbrth Dakota as part
of the national probability survey of 500 lakes aeservoirs. Sampling
took place from 2000 through 2003.

Enhanced Program

Currently, fish tissue sampling is limited to lalesl reservoirs
throughout the state that are sampled by the Noa#tota Game and Fish
Department Fisheries Division as part of its roafiisheries management
activities (e.g., population surveys). And witle axception of a few
special investigations, samples are only analyaedikethyl-mercury.

The objectives of an enhanced fish tissue surveidgprogram would be
to achieve statewide coverage of fish tissue samgpincluding rivers and
stream, and would include analysis of additionataminants such as
heavy metals, pesticides and other organic commo(end., PCBs and
dioxin).
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E. Wetland Monitoring and Assessment Program

1. Current and Historic Program

Wetlands are often ignored in state water qualibytoring and assessment
programs. However, with more than 2.5 million acoéwetlands in the state, the
department believes wetland monitoring and assegssheuld be an important
component of its overall water quality monitoringdeassessment strategy. To
meet its monitoring and assessment goals and algedbr wetlands, the
department began developing a Wetland MonitorirgyAssessment Program in
the early 1990s.

Key to the Wetland Monitoring and Assessment Pnognas been the
development of an IBI for macroinvertebrates arah{d to be used as a tool for
assessing the ecological condition of wetlands.il&the development of widely
applicable and robust indicators for macroinveéds has met with limited
success, the development of an IBI for wetlandtglaas been extremely
successful. Working in collaboration with the depeent and with funding
provided by EPA’s Wetland Program Grants, reseascinethe North Dakota
State University (NDSU) Animal and Range Sciencepddtment have
developed IBIs for plants for temporary, seasondl semi-permanent
depressional wetlands. These IBIs can be apgledighout the Northern
Glaciated Plains and Northwestern Glaciated Plegasegions.

While an IBI approach to wetland assessment cavigeo/ery precise

information on the biological condition of individuwetlands or populations of
wetlands within regions (e.g., watersheds or egonsy, it does require the use of
personnel skilled in wetland plant identificatiomdacan be costly to implement,
especially on large regional scales. In ordeird & wetland assessment method
that is less costly to implement, the departmeatss collaborating with NDSU’s
Animal and Range Sciences Department to develegiamal-scale wetland
assessment methodology using satellite remotelyeskdata and GIS tools. This
approach is being developed by assembling caldratnd verification plant IBI
data from wetlands sampled previously and by usingji-spectral Landsat TM
and ETM+ satellite data.

2. Future Program Plans

With the development of plant IBIs nearly compl&tetemporary, seasonal and
semi-permanent depressional wetlands in the NortGéaciated Plains and
Northwestern Glaciated Plains ecoregions, the degst plans to begin
development of a regional-scale wetland assesspilenproject. The purpose of
this project will be to: (1) assess the biologicahdition of wetlands on a large
geographic scale using a probabilistic study detiggelect and sample wetlands;
and (2) apply the plant IBI to assess wetland dmmi Results of this regional
assessment will then be compared to wetland assessesults that will be
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conducted using the remote sensing methodology.

Other program plans for the future will be to deyelvetland assessment
methodologies for other wetland classes (e.g.rineelacustrine and slope) and
to further investigate the use of other biologaesgsemblages (e.g.,
macroinvertebrates, algae, amphibians or bird#)ardevelopment of wetland
assessment indicators. The department would iksad refine existing, more
labor-intensive wetland assessment methods inta@ad assessment method”
(RAM) for use by volunteer monitoring groups and tegulated community.

F. TMDL Development Program

1. Program Background

Section 303(d) of the CWA and its accompanying le&gns (CFR Part 130
Section 7) require each state to list waterbodies (akes, reservoirs, rivers,
streams and wetlands) that are considered watditygliraited and require load
allocations, waste load allocations and TMDLs. sTifst has become known as
the “TMDL list” or “Section 303(d) list.”

A waterbody is considered water quality limited whiis known that its water
guality does not or is not expected to meet applecatandards. Waterbodies can
be water quality limited due to point source pataf NPS pollution or both.

When a state prepares its list of water qualityitkch waterbodies, it is also
required to prioritize waterbodies for TMDL devetoent and to identify those
waterbodies that will be targeted for TMDL develaarhwithin the next two
years. Factors to be considered when prioritimmaterbodies for TMDL
development include: (1) the severity of pollutenmd the uses which are
impaired; (2) the degree of public interest or sarpfor the TMDL, including the
likelihood of implementation of the TMDL; (3) re@gonal, aesthetic and
economic importance of the waterbody; (4) the wabdity or fragility of a
particular waterbody as an aquatic habitat, incigdhe presence of threatened or
endangered species; (5) immediate programmaticsneadh as wasteload
allocations needed for permit decisions or loadcaltions for Section 319 NPS
project implementation plans; and (6) nationalgeb and priorities identified by
EPA.

After considering each of the six factors, theestss developed a three-tiered
priority ranking. Waterbodies listed as Priorithdve been further categorized.
Priority 1A are lakes and reservoirs and river sindam segments for which
TMDLs are scheduled to be completed and submittdtPA in the next two
years. Priority 1B are lakes and reservoirs aver @nd stream segments for
which TMDL development projects are scheduled tstheted in the next two
years. The majority of these Priority 1A and 1Bevhodies were identified as
such based largely on their degree of public suppat interest and the
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likelihood of implementation of the TMDL once coref#d. Priority 2
waterbodies are those river and stream segmentiskesland reservoirs that are
scheduled for completion in the next 10 years.

Waterbodies for which fish consumption use is imghidue to methyl-mercury
are considered Priority 3. These waterbodies &ve griority for TMDL
development in the state. TMDL development formgkemercury-contaminated
waterbodies is complicated by several factorspiiclg: (1) uncertainty
regarding the fate and transport of atmosphericcesuof mercury; and (2) the
complexity of the biological and geochemical intgi@ns that affect the
conversion of elemental mercury to methyl-mercurgt #s bioaccumulation rate
in fish. Due to these complexities and the inggesaind international nature of
atmospheric mercury sources, it is the departmeatsmmendation that EPA
take the lead in developing mercury TMDLSs.

The state’s list of impaired waters needing TMDIlang with their priority
ranking is submitted to EPA on Aprif'bf every even-numbered year in the form
of thelntegrated Water Quality Assessment Report.

2. TMDL Development Projects

The responsibility for TMDL development in North Kda lies primarily with
the department’s Surface Water Quality Managemsygr@m. TMDL
development staff are located in three region#d fdfices in Dickinson, Fargo
and Towner, North Dakota. Technical support forOIMdevelopment projects
and overall program coordination are provided byf&e Water Quality
Management Program staff located in Bismarck, NDwdkota.

Historically, the technical and financial resourocesessary to complete the
state’s TMDL development priorities have hampefrergace of TMDL
development in the state. Recently, however, tidiie’s TMDL program has seen
an improvement in the financial resources avail&ndMDL development
projects. While still significantly short of tharfiding necessary to meet the
state’s TMDL development schedule, EPA and thesiblNorth Dakota have
made available additional grants and funding togete TMDLs. Examples of
these new financial resources include the TMDL tgv@ent grant available
through EPA Regional VIII and state funding throulga North Dakota Game
and Fish Department’'s Save Our Lakes Program.

Typically, TMDL development projects involve mormitog and assessment
activities which will:

. Quantify the amount of a pollutant that the impdiwater can
assimilate and still meet water quality standards.
. Identify all sources of the pollutant contributit@ythe water

guality impairment or threat.
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. Calculate the pollutant loading entering the wabely from each
source.
. Calculate the reduction needed in the pollutaatl ifsom each

source necessary for attainment of water qualégdsrds.

The goals, objectives, tasks and procedures assdaidth each TMDL
development project are described in project-speQtiality Assurance Project

Plans.
G. Nonpoint Source Pollution Management Program Mortoring
1. Program Backgound

In 1987, Congress acted on the need to expandatianis pollution control

efforts when it included provisions to control noig source pollution in Section
319 of the reauthorized Clean Water Act. Nonpsrce (NPS) pollution, as
defined in the Act, is pollution caused by diffusmirces that are not regulated as
point sources. In more basic terms, NPS pollutim be a variety of
contaminants (e.g., sediments, nutrients, etct)afeadelivered to surface waters
by way of runoff or leached downward into groundsvatSome common sources
of NPS pollution include urban streets and parkatg, construction sites and
agricultural lands.

Given the size of the agricultural industry in NoRakota, agriculture and its
associated activities have been the primary fo€tiseostate’s NPS Pollution
Management Program. Since 1990, a majority ostage’s Section 319 funds
have been directed toward locally sponsored prejeaimoting voluntary NPS
pollution control on agricultural lands. Thesedarhave generally been used to
implement various information/education activitasd/or provide the necessary
financial and technical assistance to landownemementing best management
practices (BMPs) on their lands. In recent ye@estion 319 funding has also
been used to support local initiatives to evalwedter quality conditions and
determine sources and causes of NPS pollutionmhority watersheds.

Since the reauthorization of the Clean Water Act987, the North Dakota NPS
Pollution Management Program has used Sectionidirig to support over 90
local projects throughout the state. While the siarget audience and design of
the projects have varied significantly, they athshthe same basic objectives.
These common objectives are: (1) increase publareness of NPS pollution
issues; (2) reduce/prevent the delivery of NPSupatits to waters of the state;
and (3) disseminate information on effective solusi to NPS pollution where it
is threatening or impairing uses.

State and local projects currently supported weht®n 319 funding essentially
include three different types of projects. Thesgqet types or categories are: (1)
development phase projects; (2) educational prejjectd (3) watershed projects.
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Although most projects clearly fit into one of teesategories, there are also
several projects which include components frontheite categories. A portion of
the Section 319 funds awarded to the state hawebalsn used to assess major
aquifers in the state as well as promote and implerpractices that prevent
groundwater contamination.

2. NPS Development Phase Project Monitoring

Locally sponsored NPS assessment or TMDL developprefects continue to

be the primary means to determine watershed péasrénd to prescribe specific
management measures. These local assessmentspolymeferred to as
“development projects,” provide the foundationWatershed implementation
projects. The primary purposes of development @lpasjects are to identify
beneficial use impairments or threats to specifiterbodies and to determine the
extent to which those threats or impairments aeetddNPS pollution.

Work activities during a development phase progeeterally involve an
inventory of existing data and information and dappgental monitoring, as
needed, to allow an accurate assessment of thesivate Through these efforts,
the local project sponsors are able to: (1) deteerthe extent to which beneficial
uses are being impaired; (2) identify specific sesrand causes of the
impairments; (3) establish preliminary pollutarduetion goals or TMDL
endpoints; and (4) identify practices or managemezasures needed to reduce
the pollutant sources and restore or maintain émeficial uses of the waterbody.
Development phase projects are generally one to/éaos in length.

As is the case with TMDL development projects, cesbility for development
and implementation of NPS assessment projectpiiegrily with the
department’s Surface Water Quality Management RragrRegional TMDL
development staff are also responsible for cootiaigdNPS assessment projects.
Technical support for assessment projects and lbyeogram coordination are
provided by Surface Water Quality Management Progstaff located in
Bismarck.

The goals, objectives, tasks and sampling procedassociated with each NPS
assessment project are described in project-sp&gifality Assurance Project
Plans (QAPPSs).

3. NPS Watershed Implementation Project Monitoring

Watershed projects are the most comprehensivegisajarrently implemented
through the NPS Pollution Management Program. &lpegjects are typically
the long-term in nature (five to ten years, depegdin the size of the watershed
and extent of NPS pollution impacts) and are desigo address documented
NPS pollution impacts and beneficial use impairmeevithin approved priority
watersheds. Common objectives for a watersheegraye to: (1) protect and/or
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restore impaired beneficial uses through the pramand voluntary
implementation of best management practices (BNtRg)reduce/prevent
documented NPS pollution loadings; (2) dissemingt@amation on local NPS
pollution concerns and effective solutions to thosecerns; and (3) evaluate the
effectiveness of implemented BMPs in meeting th&dBllutant reduction goals
of the project.

In order to evaluate the water quality improvenedffects of BMPs that are
implemented as part of a Section 319 NPS watendstdration project, Surface
Water Quality Management Program staff assist Ispahsors with the
development and implementation of QAPPs specifitéopollutant reduction
goals or TMDL endpoints described in the waterstaestoration project
implementation plan. Each QAPP developed for a&gaed restoration project
provides a detailed description of the monitoriloglg, objectives, tasks and
sampling procedures.

H. Support Projects and Special Studies

Support projects and special studies are activitiasare conducted on an as-
needed basis to provide data or information tceeitmswer a specific question or
to provide program support.

Special studiegrovide immediate and in-depth investigationspecific water
quality problems or emerging issues and usuallglespractical research. In
conducting practical research, the Surface WataliQuManagement Program
may rely on its own staff or may contract with th8GS, academia or private
consultants. Examples of special studies progmtslucted by the department

include:
. Studies to develop nutrient criteria for streamd kakes.
. Time of travel studies, dispersion and reareasgtodies in support

of water quality model development.
. The Lostwood National Wildlife Refuge wetland meng
assessment project.

Support projects are activities conducted or supported by the depanrt that
result in products or tools that enhance overagpm efficiency or lead to new
assessment methods. Examples of support projectkicted or supported by the
department include:

. Studies to evaluate or compare monitoring methods.
. The watershed and sub-watershed delineation ajiiizdtion
project.

Complaint and Fish Kill Investigations
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1. Complaint Investigations

The primary purpose for the investigation of comqyhis to determine:
(1) whether or not an environmental or public He#ireat exists; and (2)
the need for corrective action where problems awed. Since customer
service is a primary focus of the department, campkesponse is a very
high priority. When complaints are received by department, they may
be handled by department staff, including stafftimer divisions of the
Environmental Health Section, or forwarded to ohthe local health
districts located across the state. Once the aintpt routed to the
appropriate state or local health district stafispa, a field investigation
is usually conducted. When problems are identifueduntary correction
is obtained in most cases, but necessary enfordeangon can be take
under the state water pollution laws (NDCC 61-28) eegulations or
under other applicable state or federal laws.

2. Fish Kill Investigations

Fish mortalities can results from a variety of esiand sources, some
natural in origin and some induced by man. leisognized that speed is
all-important in the initial phases of a fish kilivestigation. Therefore,
persons reporting a fish kill are encouraged tdaxirthe Health
Department or the North Dakota Game and Fish Deygant during
normal working hours or Emergency Response thratage radio. Once
a fish kill is reported, staff from the departmarBurface Water Quality
Management Program and/or North Dakota Game ardépartment
are dispatched to investigate. The extent ofriliestigation of a fish Kkill
is dependent on the extent of the kill, the numlaex kinds of fish
involved and the resources available at the timéhe investigation.
Following a decision to investigate, the investigitshould continue until
a cause is determined or until all known poterdaalses have been ruled

out.
J. Stream Flow
1. Current and Historic Program

Stream flow data is critical to the analysis artérpretation of water quality data.
Stream flow data is used to calculate critical floonditions for TMDLs and
NDPES permitting, to estimate pollutant loading &mthterpret water quality
results (e.g., load duration curve analysis). UB&S and agencies of the State
of North Dakota have had cooperative agreementhécollection of

streamflow records since 1903. During the 2003wgar (October 1, 2002
through September 30, 2003), the USGS cooperatiddmwmerous state, federal
and local agencies in the collection and reportihgtream flow data from 108
streamflow-gauging stations.
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In addition to the extensive USGS streamflow gaggiatwork, the department
conducts flow monitoring at most water quality sitssociated with NPS
assessment and watershed implementation projedt§MBL development
projects. This ensures that flow data is avail&tmdoad calculations and other
data analysis.

2. Future Program Plans

Diminishing resources, both state and federal, lsayaficantly reduced the
number of long-term streamflow gauging stationfforts should be made to
maintain the current network of stations and to adce-establish historic stations
that have been discontinued.

V. CORE INDICATORS

The department’s water quality monitoring prograsesia suite of indicators to assess
beneficial use attainment and to determine causgsaurces of stressors affecting water
guality. The department use a tiered approachcthrabines core indicators selected for
each beneficial use and water resource type coitndimalus supplemental indicators
selected according to site-specific or project-gpedecision criteria. Core and
supplemental indicators for each water resource (yp., lakes, reservoirs, rivers,
streams and wetlands) include physical, chemiedditat, biological and landscape
variables and metrics. Tables V-1, V-2 and V-3vde a matrix of core and
supplemental indicators used by the departmerdgess beneficial use attainment for
rivers and streams, lakes and reservoirs and vstjaaspectively.
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Table V-1. Core and Supplemental Indicators for Rrers and Streams

Beneficial Uses Designation

Indicator Aquatic Recreation Drinking Fish
Life Water Consumption

Chemical
Dissolved Oxygen C
Ammonia C
pH C
Sulfate C
Chloride C
Trace Metals
Water column C C
Mercury in fish tissue C
Pesticides S S
Nutrients S S
Physical
Temperature C
Habitat S
Flow S
Suspended Sediment S
Taste and Odor S
Biological
Pathogens
Fecal coliform C
E. coli S
Enterococcus S
Macroinvertebrates C
Fish C
Algae
Periphyton S
Phytoplankton S
Chlorophyll S S
Landscape(e.g., percentage cover of land S
uses, road density, population density)
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Table V-2. Core and Supplemental Indicators for L&es and Reservoirs

Beneficial Uses Designation

Indicator Aquatic Recreation Drinking Fish
Life Water Consumption
Chemical
Dissolved Oxygen C
Ammonia C
pH C
Sulfate C
Chloride C
Trace Metals
Water column C C
Mercury in fish tissue C
Pesticides S S
Nutrients C C S
Physical
Temperature C
Sediment S S S
Taste and Odor S
Secchi disk transparency C C
Biological
Pathogens
Fecal coliform C
E. coli S
Enterococcus S
Fish S
Algae
Phytoplankton S
Chlorophyll S S
Eutrophic Condition
TSI - Chlorophyll, Phosphorus, C C S
Sechhi disk
Landscape(e.g., percentage cover of land S S S

uses, road density, population density)
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Table V-3. Core and Supplemental Indicators for Wdands

Beneficial Uses Designation

Indicator Aquatic Life Recreation

Chemical
Trace Metals
Water column S
Mercury in tissues S
Pesticides S
Nutrients S
Physical
Temperature S
Sediment
Biological
Pathogens
Fecal coliform
E. coli
Enterococcus
Macroinvertebrates
Plants
Algae

nuno

oOowm

Phytoplankton

Chlorophyll
Hydrogeomorphic
Landscape(e.g., percentage cover of land uses, road
density, population density)

nu nunuwm

VI. DATA MANAGEMENT
A. Current Program

Efficient data management is essential to an efeetater quality monitoring and
assessment program. Data management is necessasséssment, reporting, tracking,
sharing data and meeting data quality objectiesctronic data management
technology has greatly expanded the departmeniityab manage, present and share
water quality information. Data management is oizred around four main databases.
The following describes of each of these databases.

1. Sample Identification Database (SID)

Since 1993, the department has maintained its @tabdse management system.
The Sample Identification Database (SID) is a Msoft ACCESS database
management system. All water column chemistrip, tissue chemistry, sediment
chemistry and field water quality data either ootisel by the department’s
Surface Water Quality Management Program or foiptlogrram under contract or
cooperative agreement are entered into SID. Afidas results generated by the
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department’s Chemistry Division are electronicalgnsmitted to the Surface
Water Quality Management Program where they am@rpurated into SID by the
database management coordinator. Field data (engperature, pH, dissolved
oxygen and conductivity measurements) and samgi®dy information (e.g.,
station description, date and time collected amthjeare recorded on
standardized forms and entered into SID by prograrsonnel.

2. STORET

All data entered into SID are transmitted electtally into EPA’s STOrage and
RETrieval database, termed STORET. STORET isiamaltdatabase
management system that was created by EPA as sit@ydor water quality,
biological and physical data. STORET contains datkected beginning in 1999,
along with older data that has been properly dociietkand migrated from the
Legacy Data Center (LDC). Both systems containlahogical, chemical and
physical data on surface and ground water colleoysféderal, state and local
agencies, Indian Tribes, volunteer groups, acadeamnd others. All 50 states,
territories and jurisdictions of the U.S. are reygrgted in these systems.

Each sampling result in the LDC and in STORET soagpanied by information
on where the sample was taken (i.e., latitude,itadg, state, county, Hydrologic
Unit Code and a brief site identification), where gample was gathered, the
medium sampled (e.g., water, sediment and fisbhejsand the name of the
organization that sponsored the monitoring. In @oldi STORET contains
information on why the data were gathered; sammimg analytical methods
used; the laboratory used to analyze the samplesjuality control checks used
when sampling, handling the samples, and analyth@glata; and the personnel
responsible for the data. All water quality daddlected by the department since
1993 are in STORET, while data collected prior®3 are in the LDC. Data are
transmitted electronically from SID into STORET ereach year, usually in
February.

3. Ecological Data and Application System (EDAS)

The department uses a customized version of thiogical Data and Application
System (EDAS) database to store and manage & bidlogical and habitat
assessment data. EDAS is an ACCESS database magratgend analysis tool
that not only stores biological (e.qg., fish and mawertebrate) and habitat
assessment data, but also allows the user to atddoiblogical metrics using a
set of predetermined queries and to export thdtseuEXCEL. Biological data
and habitat assessment data entered into EDASanelebded to STORET.

4, Assessment Database (ADB)

With an estimated 54,427 miles of rivers and steand 714,919 acres of lakes,
it is impractical to adequately assess each ang ewiée of stream or every acre
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B.

of lake. However, the department believes it ipontiant to (1) accurately assess
those waters for which beneficial use assessmériation is available and (2)
account for those stream miles and lake acrestleatot assessed or for which
there is insufficient data to conduct an assessmg&sia result, the department
has adopted the Assessment Database (ADB) to mavetge quality assessment
information for the state’s rivers, streams, la&ed reservoirs.

Developed by EPA, the ADB is an Microsoft ACCES&ccounting”/database
management system that provides a standard foonatdter quality assessment
information. It includes a software program fodem) and editing assessment
data and transferring assessment data betweeetbenal computer and EPA.
Assessment data, as compared to raw monitoring desaribes the overall health
or condition of the waterbody by describing bernafiase impairment and, for
those waterbodies where beneficial uses are impair¢hreatened, the causes
and sources of pollution affecting the beneficsd.u

North Dakota’s ADB contains 1,688 discreet assessmngits (AUS) representing
54,427 miles of rivers and streams and 224 lakdgeservoirs. Within the
ADB, designated uses are defined for each assessmieiAU) (i.e., river or
stream reach, lake, reservoir or wetland) basati@state’s water quality
standards. Each use is then assessed using évaitedmical, physical and/or
biological data.

The ADB provides an efficient accounting and datmagement system. It also
allows for the graphical presentation of water guassessment information by
linking assessments contained in the ADB to theddat Hydrography Dataset
(NHD) file through geographic information systen@$). In order to facilitate
the GIS datalink, the department has “reach-indegadh AU in the ADB to the
NHD file. The product of this process is a GIS @@age that can be used to
graphically display water quality assessment datared in the ADB.

Reports generated from the ADB are used as the fsihe state’s biennial
Integrated Section 305(b) Water Quality Assessment Report and Section 303(d)
List of Impaired Waters Needing TMDLSs.

Future Program Plans

The department’s database management coordinatonges to develop and refine
reports and queries with SID and EDAS that allowegfasy access and retrieval of
information for anyone who requests it. It is tlepartment’s goal to develop a web-
based query tool to make our data even more alaitatihe public.
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VII.

DATA ANALYSIS AND REPORTING

North Dakota generates numerous reports dealifgfimdings associated with the
department’s water quality monitoring programs prajects. Reports range from those
required by the Clean Water Act to technical repsttmmarizing the results of specific
monitoring activities.

A. Clean Water Act Reporting

As part of its CWA reporting responsibilities, ttiepartment recently completed the
2004 Integrated Section 305(b) Water Quality Assessment Report and Section 303(d) List

of Waters Needing Total Maximum Daily Loads (NDDoH 2004) that was submitted and
approved by EPA Region VIII. As the title indicat¢his report combines reporting
requirements under Section 305(b) of the CWA aradi®@e 303(d). The primary

purpose of the Section 305®hate Water Quality Assessment Report is to assess and
report on the extent to which beneficial uses efdtate’s rivers, streams, lakes,
reservoirs and wetlands are met. Section 305(H)eoClean Water Act requires states to
submit this assessment report every two years. SBedon 305(b) report is a summary
report that presents information on use impairnaeick the causes and sources of
impaired or threatened uses for the state as aeawhWhile the Section 305(b) report is
considered a summary report, Section 303(d) aretitempanying regulations (CFR
Part 130, Section 7) require each state to lisviddal waterbodies (i.e., lakes,
reservoirs, rivers, streams and wetlands) thatansidered water quality limited and that
require load allocations, waste load allocatiornd BWIDLs. This list has become known
as the “TMDL list” or “Section 303(d) list.”

For purposes of 2004 Integrated Report and subségejgorts, EPA has encouraged
states to follow its integrated reporting guidafiEBA, 2001). Key to integrated
reporting is an assessment of all of the statetermsaand placement of those waters into
one of five categories. The categories represanying levels of water quality standards
attainment, ranging from Category 1, where all efaderbody’s designated uses are met,
to Category 5, where a pollutant impairs a wateykaal a TMDL is required (Table
VII-1). These category determinations are basedomsideration of all existing and
readily available data and information consisteitihthe state’s assessment
methodology. As part of the integrated Section(BPp&nd Section 303(d) reporting to
EPA, the state also provides a copy of the AssessDetabase (ADB) with that year’'s
assessment information.

B. General Reporting

In addition to reporting required under the CW4Ag ttepartment also produces a variety
of annual, semi-annual and final reports for speafonitoring programs and projects.
Regardless of the program or project, the goadhefdepartment is to produce a written
summary of all monitoring activities as soon asdhta become available. Examples of
general reports prepared by the department include:

. Lake assessment reports.
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TMDL development reports.

NPS assessment reports.

NPS watershed implementation project summary tepor
Fish consumption advisories.

Index of Biological Integrity (IBI) developmentperts.

Table VII-1. Assessment Categories for the Integtad Report

Assessment Assessment Category Description

Category

Category 1
Category 2

Category 3

Category 4

Category 5

All of the waterbody’s designated useslmeen assessed and are met.

Some of the waterbody’s designated usemet, but there is insufficient data
to determine if remaining designated uses are met.

Insufficient data to determine whether @fithe waterbody’s designated uses
are met.

The waterbody is impaired or threatehatla TMDL is not needed. This
category has been further sub-categorized as:

. 4A - waterbodies that are impaired or threatenatlTMDLs needed to
restore beneficial uses have been approved orlissiath by EPA.

. 4B - waterbodies that are impaired or threatenatlidb not require
TMDLs because the state can demonstrate that “ptbirtion control
requirements (e.g., BMPSs) required by local, statiederal authority”
(see 40 CFR 130.7[b][1][iii]) are expected to addrall waterbody-
pollutant combinations and attain all water quaditgndards in a
reasonable period of time.

. 4C - waterbodies that are impaired or threatenetthe impairment is
not due to a pollutant.

The waterbody is impaired or threateoeat least one designated use and a
TMDL is needed.
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VIII.

QUALITY ASSURANCE/QUALITY CONTROL

To ensure that all environmental and related dallacted, compiled and/or generated
for the department are complete, accurate andedfyibe, quantity and quality required
for their intended use, it is the policy of the deament that all environmental monitoring
be in conformance with th@uality Management Plan for the Environmental Health
Section (NDDoH/EHS Revision 5, 29 June 2000) and with prhaes described in
project specific Quality Assurance Project Planai®s). All QAPPs are prepared
according to guidance provided in the EPA docureatitled EPA Requirements for
Quality Assurance Project Plans (EPA, March 2001).

Overall organization for the department’s Enviromtaé Health Section is detailed in the
Quality Management Plan for the Environmental Health Section (NDDoH/EHS Revision
5, 29 June 2000). The Environmental Health Sed¢td#S) is one of six sections in the
department. Within the EHS there are five divisiofir Quality, Municipal Facilities,
Waste Management, Water Quality and Chemistry. alMaunt is the quality assurance
coordinator for the EHS. The quality assurancedioator is located in the EHS Chief’'s
Office and reports directly to the Chief. The Qlsi©ffice and the quality assurance
coordinator are responsible for oversight of theSEsjuality system for quality
assurance (QA) and quality control (QC) as delie@at theQuality Management Plan

for the Environmental Health Section (NDDoH/EHS Revision 5, 29 June 2000),
including approving project QAPPs. It is the pylaf the EHS that the primary
responsibility for QA resides among program staff designated project managers in
each division; therefore, each program is respéméilp the preparation, implementation,
and assessment of its own project specific QAPPs.

Michael J. Ell is program manager for the DivisanVater Quality’s Surface Water
Quality Management Program. As program manageakelhte following QA/QC
responsibilities:

. Reviewing and editing QAPPSs.

. Providing oversight for study design, site selattiand adherence to design
objectives.

. Reviewing and approving the final project workngaand other materials to
support the project (e.g., standard operating phoes).

. Selecting appropriate project subcontractors egsled.

. Coordinating with contractors, reviewers and EBA&nsure technical quality and

contract adherence.

The Surface Water Quality Management Program’snaragnanager also assigns a
designated project manager for each QAPP. Thesgrdged project managers are
responsible for overall project coordination angdeswision, including the reduction and
analysis of project data and the preparation ofitia report.
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To ensure that the department’s QA/QC policiesaglfeered to, the SWQMP has
instituted the following QA/QC activities and prakees:

. QAPPs and/or study plans must be submitted talépartment’'s QAC for review
and approval prior to implementation.

. All data will be recorded on standardized repartiorms and should include a
description of the sampling site(s), date and tirneollection and collector
identification.

. Equipment used in sample collection will be clerrepaired and calibrated

according to the manufacture’s specifications, atap will be maintained of all
service and calibration activities.

. Standard Operating Procedures (SOPs) will be dpeel and periodically
reviewed for all field sampling procedures (the€#S should describe in detalil
the field sampling and/or measurement proceduretemaalibration and
maintenance procedures, sample chain-of-custodyndectation, sample
preservation, holding times and recommended saoquiginer specifications,
data recording form examples and data submissmuinaments).

. Staff within the Surface Water Quality Managemragram will provide
training, at least once each year, to field ingzdors in the measurement and
collection of water quality samples.

. All samples collected for analysis will be submittfor analysis to the appropriate
laboratory following standardized chain-of-custqutgcedures.
. All data entered into the department’s data mamege: system will be reviewed,

checked and edited prior to final submission to BED.
PROGRAM EVALUATION

The state, in conjunction with EPA, should condaetiodic monitoring program reviews
and evaluations. In May 2003, EPA conducted aerewf North Dakota’s Monitoring
and Assessment Program. This program review wagumted by Jill Minter,

Monitoring Coordinator, and Vern Berry, TMDL Projg@fficer, and was based on the
10 key elements of a monitoring program describetthé Elements of a State Monitoring
and Assessment Program guidance document (EPA, March 2003). Recommeniati
provided in this review have been summarized amthe extent possible, included in
this monitoring strategy. The department will égoaé to refine its monitoring program
through annual internal and external reviews.

A. Internal Program Review

By virtue of its organization, it is less difficdtir the department to carry out internal
program evaluations. The Surface Water Quality &¢gment Program includes water
quality standards, monitoring and assessment, Bfe Rbllution Management Program,
the TMDL Program and database management. Thogtgms are integrated and
program evaluation is built into the organizatidithile there is not a formal internal
evaluation process, the program’s organizationalor ongoing analysis of data gaps
and review to ensure monitoring objectives are met.
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B. External Program Review

With the exception of the recently completed pragraview by EPA, there has never
been any external review or input to the state’sitoang and assessment program. As
part of this strategy, the department proposestabésh a state monitoring council made
up of agencies and organizations in the state avitmterest in water quality monitoring.
The primary purpose of the council will be to revithe state’s monitoring strategy and
to make recommendations for improving state momgpand assessment programs. The
council will also provide a forum and an opportuyriiir agencies and organizations to:
(1) share monitoring ideas, data and results; i&uds monitoring program successes
and failures; and (3) develop or expand partnessaipong council member agencies and
organizations.

X. GENERAL SUPPORT AND INFRASTRUCTURE PLANNING

It should be recognized that the department cugreloies not have the resources
necessary to achieve all of the goals, objectipesyrams and projects identified in this
strategy. The Monitoring and Assessment Progranitign the Division of Water
Quality’s Surface Water Quality Management Progeand, as such, is responsible for
implementing the Water Quality Standards, Monitgramd Assessment, TMDL,
Nonpoint Source, Lake Water Quality, and WetlanasyRams.

For these multiple CWA programs, there are a witdl0.75 FTESs, including: 1 FTE
(Manager), 1 FTE (Database Coordinator), 3.5 FHewifonmental Scientists/Water
Quality Monitoring Specialists), 1 FTE (NPS Cooratior), 4 FTEs (TMDL/Watershed
Liaisons), and 0.25 FTE (GIS Coordinator). Dutes not as clearly divided as noted
above. For example, monitoring staff also anatja& and develop indicators, and
TMDL staff collect samples at department fixedistanhetwork sites. The Surface
Water Quality Management Program’s main officeosaked in Bismarck, with three
additional field offices located in Dickinson, Fargand Towner. Each field office is
staffed by one full time equivalent (FTE).

One limitation to implementing an adequate monand assessment program in North
Dakota has been limited staff resources. Addiliéii&s to support the Surface Water
Quality Management Program would need to be autbdrby the state legislature. The
department has requested and received authottiiyd¢ane or two summer temporary
employees each year, although requests are noysalwet in full.

In order to fill this resource gap, the departmesgs other partners to help meet its needs
for water quality data and information. The depemt has been able to expand the
amount of field work carried out to support its gmams through cooperative agreements
with the USGS North Dakota District Office, by caatting with local soil conservation
districts and through the use of private consudtant

A bright spot in its water quality monitoring ansisessment support and infrastructure
are the expanded departmental services availalolenduct laboratory analysis samples.
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Both the department’s Division of Chemistry and iBien of Microbiology have just
completed laboratory expansions and upgrades.tWidiéaboratories provide virtually
unlimited analyses of all water column, sedimert fish tissue samples collected by the
department and its cooperating partners. The tgniaboratory provides analyses of
major cations and anions, trace elements (includiegcury), nutrients, total organic
carbon, organic compounds (e.g., pesticides, VBTEX and PCBs), total suspended
solids, biochemical oxygen demand and chlorophjlie Microbiology laboratory
provides analysis of samples for fecal coliformc@&i and Enterococcus bacteria.

Funding to support current monitoring programs cemainly from EPA via Section

106 block grants, Section 104(b)(3) consolidatedifing grants for wetlands and
TMDLs, Section 604(b) watershed management gramdsSaction 319 NPS grants. Itis
unlikely that increased state general funds wilhisle available to support expanded
monitoring and assessment programs; therefore &b the goals and objectives of this
strategy EPA will have to significantly increass financial commitment to states for
monitoring.
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